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© A cordless telephone system comprises a radio 
telephone set (2) and a connection unit (1) con- 
nected to a wire telephone circuit (3) and also con- 
nected to the radio telephone set through a radio 



communication circuit, for interconnection control be- 
tween the wire telephone circuit and the radio tele- 
phone set When the wire telephone circuit (3) is put 
in its unusable state or a signal on the radio commu- 
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nication circuit is put in its unreceivable state, the 
connection unit (1) transmits a disconnecting signai 
to the wireless telephone set (2) to forcibly cut off 
the radio communication circuit. 
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Cordless telephone system 



The present invention relates to a cordless 
telephone system which comprises a connection 
unit connected to a wire telephone circuit and a 
radio telephone set connected through a radio 
communication circuit to the connection unit and, 
more particularly, to a cordless telephone system 
which effectively utilizes a radio communiction cir- 
cuit between a connection unit and a radio tele- 
phone set. 

A cordless telephone system comprises a con- 
nection unit connected to a wire telephone circuit 
and a radio telephone set connected through a 
radio communication circuit to the connection unit 
Such a cordless telephone system, when it is de- 
sired to give a call from the radio telephone set, is 
operated according to such a flowchart as shown in 
Rg. 6(a) and (b). More specifically, when the radio 
telephone set is first picked up its handset, i.e., put 
in its off-hook state, the radio, telephone set sets 
the radio communication circuit at a control chan- 
nel (step 201) and subsequently determines wheth- 
er or not the control channel is idle (step 202). If 
the control channel is not idle, then the telephone 
set waits for a predetermined constant time (step 
203) and then generates a busy tone (step 204) to 
return to its await mode. If the control channel is 
idle, then the radio telephone set turns on its 
transmitter (step 206) and transmits a calling signal 
to the connection unit (step 207). 

The connection unit, when receiving the calling 
signal (step 101), transmits an answer signal con- 
taining information indicative of an idle communica- 
tion or speech channel in response to the calling 
signal (step 102) and then sets the radio commu- 
nication circuit at the aforementioned idle commu- 
nication channel (step 103). 

The radio telephone set, when receiving the 
aforementioned answer signal (step 208), sets the 
radio communication circuit at the idle speech 
channel specified by the answer signal (step 209). 
And the radio telephone set determines whether or 
not the speech channel is idle (step 210). If the 
speech channel is idle, then the telephone set turns 
on its transmitter to transmit a channel switching 
completion signal to the connection unit (step 21 1). 

The connection unit, when receiving the chan- 
nel switching completion signal (step 104), turns on 
a transmitter of the unit (step 105) and determines 
whether or not interference waves are present in 
the received electric field (step 106). 

The radio telephone set, on the other hand, 
determines whether or not the transmitter of the 
connection unit has been turned on (step 212) and 
further whether the presence or absence of any 
interference waves in the received electric field 



(step 213). The absence of the interference waves 
causes the radio telephone set to transmit an 
interference-wave detection completion signal to 
the radio telephone set (214). 

s The connection unit, when receiving the 
interference-wave detection completion signal (step 
107), transmits a voice-circuit QN signal to the 
radio telephone set (step 108) and thereafter enters 
into its communication mode (step 109). 

w The radio telephone set, when receiving the 
voice-circuit ON signal (step 215), enters into its 
communication mode (step 216). 

In the communication mode of the radio tele- 
phone set, the telephone set detects whether or not 

is the received electric field of the speech channel is 
not smaller than E2 dBuV (for example, 20 dBuV) 
(step 217) and starts measuring an elapsed time 
after the moment the received electric field has 
reached less than E2 dBu.V. When the measured 

20 time reaches a predetermined time. T1 , the tele- 
phone set generates an alarm sound (step 219). 
When a time (T1 + T2) further elapses (step 230), 
the telephone set transmits a speech end signal to 
the connection unit through the speech channel 

25 (step 234) and cuts off the radio" communication 
circuit of the speech channel (step 235). When the 
received electric field is at a level of E2 dBuV or 
higher or when the electric field is lower than E2 
dBiiV and the time T1 does not expire yet, the 

30 telephone set turns off the alarm sound (step 220). 
Under such conditions, a dialling operation (step 
231) causes the telephone set to send a dial signal 
to the connection unit (step 232), and an on-hook 
operation (step 233) causes the telephone set to 

35 send a speech end signal thereto (step 234). 

On the other hand, the connection unit is de- 
tecting whether or not the received electric field of 
the speech channel is not smaller than El dBuV 
(for example, 0 dVnV) (step 110) and starts mea- 

40 suring an elapsed time after the moment the elec- 
tric field becomes smaller than E1 dBuV. When the 
meassured elapsed time reaches a predetermined 
time T3 (step 111), the connection unit disconnects 
the radio communication circuit of the speech 

45 channel (step 115). The connection unit with the 
received electric field at a level of El dBuV or 
higher, when receiving the dial signal (step 112), 
outputs the dial tone onto the wire telephone circuit 
(step 113). 

so In this manner, the radio telephone set dis- 
connects the radio communication circuit of the 
speech channel when the received electric field is 
at a level of less than E2 dBuV. while the connec- 
tion unit disconnects the radio communication cir- 
cuit of the speech channel when the electric field is 
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at a level of less than E1 dBuV. For this reason, 
the radio telephone set is normally disconnected 
faster than the connection unit. However, in the 
case where a difference between the transmit and 
receive frequencies of the speech channel is 100 
MHz or more, when an antenna is incorporated in 
the radio telephone set, the received electric filed 
of the connection unit sometimes reaches a level of 
smaller than E2 dBuV faster than the received 
electric filed of the radio telephone set reaches a 
level of smaller than E1 dBuV, because the ori- 
entation or direction of such incorporated antenna 
causes the variations of the propagation condition 
of the received/transmitted radio waves and of the 
antenna gain, and so on. If such a phenomenon 
takes palce, then the connection unit first discon- 
nects the radio communication circuit and then 
after the radio telephone set has measured the 
lapse time (T1 + T2), the telephone set discon- 
nects the radio communication circuit. This causes 
the radio telephone set to transmit unnecessary 
waves for the time (T1 + T2). 

Explanation will next be made as to the case 
where an application of a ringing tone from the wire 
telephone circuit to the connection unit causes the 
radio telephone set to receive a call. In this case, 
the connection unit and radio telephone set are 
operated based on such a flowchart as shown in 
fig. 7(a) and (b). More in detail, the connection 
unit, when receiving a ringing tone from the wire 
telephone circuit (step 301), first sets the radio 
communication circuit at the control channel (step 
302). If the connection unit determines the control 
channel is idle (step 303). then it transmits to the 
radio telephone set a call indicator signal contain- 
ing information indicative of an idle speech channel 
(step 304). 

The radio telephone set, when receiving the 
call indicator signal (step 401), transmits an answer 
signal in response to the call indicator signal to he 
connection unit (step 402) and thereafter set the 
radio communication circuit at the speech channel 
specified by the call indicator signai (step 403). 
And the telephone set determines whether or not 
the speech channel is idle (step 404). If idle, then 
the telephone set transmits a channel switching 
completion signal to the connection unit (step 405). 

On the other hand, the connection unit, when 
receiving the call-indicator answer signal from the 
readio telephone set (step 305), sets the radio 
telephone circuit at this speech channel (step 306). 
Thereafter, the reception of the channel switching 
completion signal from the radio telephone set 
(step 307) causes the telephone to turn on the 
transmitter (step 308) and to determine the pres- 
ence or absence of any interference waves in the 
received electric field (step 309). 

The radio telephone set determines whether or 



". not transmitter' of 'Ihe-cann^dBon unit is turned on 
on the basis of the racoived electric field (step 406) 
and when determining the absence of any interfer- 
ence waves in the received field (step 407). trans- 

5 mits an interference-wave detection completion sig- 
nal to the connection unit (step 408). 

The reception of the interference-wave detec- 
tion completion signal (step 310) causes the con- 
nection unit to judge whether or not the ringing 

to tone is still bsing sent from the wire telephone 
circuit (stop 311 f. If still sent, then the connection 
unit transmits a bell ringing signal to the radio 
telephone set (step 312). 

The reception of the bell ringing signal (step 

is 409) causes the radio telephone set to ring the bell 
to inform the operator of the receiving call (step 

410) , whereas no reception of the bell ringing sig- 
nal cau$es the telephone not to ring the bell (step 

411) . When not ringing the bell, the telephone 
20 measures a predetermined time T3 and after pas- 
sage of the time T3 (step 412), the telephone 
enters into the await mode (step 413). When the 
telephone rings the bell or when the time T3 does 
not elapse, it is determined whether or not the 

25 received electric field is not smaller than E2 dBuV 
(step 414). If the electric field is smaller than E2 
dBuV, then the controller measures a predeter- 
mined time T4. The passage of the time T4 (step 
415) causes ihe telephone to enter into the await 

30 mode (step 413). When the time T4 does not 
expire or when the received field is equal to or 
larger than E2 dBuV, the controller judges whether 
or not the handset of the telephone has be6n 
picked up, i.e.. the telephone is in an off-hook state 

35 (step 416). if it is in the off-hook state then the 
telephone transmits an off-hook signal (step 417). 
Thereafter, the reception of a voice-circuit ON sig- 
nal (which will be explained later) from the connec- 
tion unit (step 4K8) causes the telephone to be put 

40 in the communication mode (step 419). 

The connection unit, when determining the ab- 
sence of the ringing tone at the step 31 1 , judges at 
a step 313 whether or not the received electric field 
is not smaller than E1 dBuV. When the received 

45 field is smaller than E1 dBuV, the connection unit 
measures a time T5 to judge the time T5 has 
expired (step 314). At this point, if the time T5 
does not expire or if the connection unit judges the 
received field is not smaller than El dBu-V at the 

so step 31 3, then the connection unit judges whether 
or not it has received the off-hook signal (step 
316). The reception of the off-hook signal causes 
the connection unit to transmit the voice-circuit ON 
signal (step 317) and to enter into the communica- 

55 tion mode (step 318). The expiration of the time T5 
at the step 314 causes the connection unit to enter 
into the await mode (step 315). 

In this way, the radio telephone set is detecting 
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whether or not the received electric field of the 
speech channel is not : sma0§%rfl1#9.^9r ^lSMrt9snf!-d • 
E2 dBnV (step 41 4) and starts measuring a, lapse 
time after the moment the field has reached a level 
smaller than E2 dBuV. When the measured . time 5 
reaches the predetermined time. T4 (step 415), the 
telephone is put in the await mode (step 413). 

On the other hand, the connection, unit is de- 
tecting whether or not the received electric ,pe|d is . 
not smaller than, for example, E1 d8u.V (step 313) - ;o 
and starts measuring a lapse time after the mo- • 
ment the field has reached a level smaller than E1 : , 
dBuV. When the measured laspe time reaches the . 
predetermined time T5 (step 314), the connection ■ , , 
unit is put in the await mode (step 315). 15 

However, even in the case of the presence of a 
received call, if the received electric field becomes 
smaller than E1 dBuV faster than the received 
electric field of the radio telephone set reaches 
smaller than E2 dBfiV, then the connection unit 20 
first disconnects the radio communication circuit 
and then, after having measured the time T4, the 
radio telephone set disconnects the radio commu- 
nication circuit. This results, as in the calling mode, 
in that the radio telephone transmits unnecessary 25 
waves for the time T4: 

Explanation will next be made as . to how a 
cordless telephone system comprising a connec- 
tion unit attached with a, wire telephone, set gives a 
call and receives .a call. In the- case, where the 30 
system is to be put in the calling mode, the. con-, , 
nection unit and radio telephone , set are operated, 
according .to the calling operation of such a 
flowchart as shown in Fig.. 6(a) and (b) to. establish 
a radio communication circuit for a speech channel. 35 ; 
In this case, if the wire telephone set of the con*, • 
nection unit occupies a wire telephone circuit, then ; 
the system must- inform a user of the .radio tele-., ., 
phone set that the wire telephqen. circuit is already 
occupied.. To this end,, it- is considered ; that the - .- 40 
connection unit transmits, a busy tone -to the, radio 
telephone set; but this method, is. not a good. from 
the viewpoint of the effective utilization of radio : .. 
waves, since the radio communication a'rcuit v of the ; ; , , 
speech channel is used, during the transmission of : : 46 
the busy tone. , : 

In the case where the system is. to receive a 
call, if the wire telephone set answers the - call - , . 
during ringing of the radio telephone set, then the 
radio telephone cannot receive the bell ringing sig- so 
nal after passage of the time T3 as shown by a 
flowchart in Fig. 7(b) (step 412) or the radio tele- 
phone must disconnect the radio communiction 
circuit in response to th reduction of the received 
electric field (step 414) to return to the await mode, 55 
in which case the radio telephone set transmits 
unnecessary radio waves as in the above case, 
though, for a short time. 



As has been explained in the foregoing, the 
r. prior art cordless telephone systems have had 
such a problem that, even when the radio commu- 
nication circuit between the connection unit and 
radio telephone set is not used for communication, 
the radio commutation circuit is not disconnected 
and unnecessarily used. 

It is a primary object of the present invention, 
therefore, to provide a cordless telephone system 
which prevents the unnecessary use of a radio 
communication circuit when not utilized - for com- 
muniation. 

The present invention comprises a radio tele- 
phone set, a connection unit connected to a wire 
telephone circuit and also connected through a 
radio communication circuit to the radio telephone 
set for performing interconnection control between 
the wire telephone circuit and the radio telephone 
set, transmission means provided in the connection 
unit for sending a disconnect signal , from the con- 
nection unit to the radio telephone set to cut off the 
raido communication circuit when ,the wire tele- 
phone circuit is put in an unusable state or when a 
signal on the radio communication circuit is put in 
a unreceivable state, and disconnection means pro- 
vided in the radio telephone set for forcibly cutting 
off the radio communication circuit when the dis- 
connection means receives the disconnect signal. : 

In accordance with the, present invention,, there, 
can be provided a cordless telephone system, 
which forcibly .disconnects- the radio communication , 
circuit between -the connection unit and radio tele- 
phone set to avoid the unnecessary use of the - 
radio communication circuit, i.e.,i the ; use; of the, 
radio circuit fpr the purpose of noncommunication, 
when the wire telephone circuit or ttie radio com- 
munication circuit is in an uncpmmunicatable state. 

Fig. 1 is a block diagram showing an em- 
bodiment of a cordless, telephone system in accor- 
dance with the present invention; . , 

Fig. 2(a) and ; (b) are flowcharts respectively 
showing the operational procedures of a connection 
unit and a radio- telephone- set in a calling mode in 
the embodiment of Fig. 1; . 

Fig. 3(a) and -(b) are flowcharts respectively 
showing the.pperational procedures of the connec- 
: tion unit and rad.io telephone set in a speech or 
communication -mode in the embodiment of Fig. 1; 

Fig. 4 is a flowchart showing a modification 
of the flowchart shown in Fig. 3(a); 

Fig. 5(a) and (b) are flowcharts respectively 
showing the operational procedures of the connec- 
tion unit and radio telephone set in a call receiving 
mode in the embodiment of Fig. 1 ; 

Fig. 6(a) and (b) are flowcharts respectively 
showing the operational procedures of a connection 
unit and radio telephone set of a prior art cordless 
telephone system in a calling mode; and 
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Fig. 7(a) and (b) are flowcharts respectively 
showing the operational procedures of the connec- 
tion unit and radio telephone set of the prior art 
cordless telephone system in a call receiving 
mode. 

Embodiments of the present invention will be 
detailed by referring to attached drawings. 

Referring first to Fig. 1, there is shown, in a 
block form, an embodiment of a cordless telephone 
system in accordance with the present invention, in 
which a connection unit 1 is connected through a 
radio communication circuit to a radio telephone 
set 2 and also connected to a wire telephone 
circuit 3. Also attached to the connection unit 1 is a 
wire telephone set 4. 

When the radio telephone set 2 gives a call, 
the connection unit 1 and radio telephone set 2 are 
operated based on flowcharts shown in Fig. 2(a) 
and (b) respectively. More specifically, in the radio 
telephone set 2, when a hook switch (not shown) is 
first turned off, that is, when a handset of the radio 
telephone is picked up to put the telephone in its 
off-hook mode, then a controller 20 sets a receiver 
22 at a control channel (step 201) and judges 
whether or not the control channel is idle on the 
basis of the received electric field of the receiver 
22 detected by a first detection circuit 23 (step 

202) . When the channel is not idle, the controller 
20 waits for a predetermined constant time (step 

203) and then applies a busy tone signai through 
the receiver 22 to a ioudspeaker 29 (step 204) to 
put the telephone in an await mode (step 205). If 
the control channel is idle, then the controller 20 
turns on the transmitter 21 (step 206) to radiate a 
calling signai from a transmitting antenna 24 
through the transmitter 21 (step 207). 

On the other hand, in the connection unit 1, 
when the calling signal is received at a receiving 
antenna 10, the signal is applied to a receiver 11 
(step 101) and further to a controller 12. The con- 
troller 12, when receiving the calling signal, sends 
an answer signai in response to the calling signal 
containing information indicative of the idle speech 
channel through a transmitter 13 to a transmitting 
antenna 14 from which the calling answer signal is 
radiated (step 102). Thereafter, the controller 12 
turns off the transmitter 13 and sets the receiver 11 
and the transmitter 13 at the idle speech channel 
(step 103). 

The radio telephone set 2 catches the calling 
answer signal at a receiving antenna 25 and sends 
it to the receiver 22 (step 208) and further to the 
controller 20. The controller 20, when receiving the 
calling answer signal, turns off the transmitter 21 
and sets the transmitter 21 and the receiver 22 at 
the speech channel specified by the calling answer 
signal (step 209). And the controller 20 judges, on 
the basis of the received electric field of the re- 



• ceiver 22 c"tet "■KL'ry a •%?<; detection circuit 23. 
whether or not the speech channel is idle (step 
210). If idle, then the controller 20 turns on the 
transmitter 21 to supply a channel switching com- 

5 pletion signal from the transmitter 21 to the an- 
tenna 24, from which the channel switching com- 
pletion signal is radiated (step 21 1 ). 

The connection unit 1 receives the channel 
switching completion signal at the antenna 10 and 

w applies it to th8 receiver 11 (step 104) and further 
to the controller 1 2. The controller 1 2. when receiv- 
ing this signal, turns on the transmitter 13 (step 
105) and judges whether or not an interference 
wave detection circuit 15 has detected the absence 

(5 of any interference waves in the received electric 
field of the receiver 1 1 (step 106). 

The controller 20 of the radio telephone set 2 
judge that the transmitter 1 3 of the connection unit 
1 has been turned on at the step 105 on the basis 

20 of the received electric field of the receiver 22 
detected by the second detection circuit 26 (step 

212) . Further, controller 20 determines whether or 
not the an interference wave detection circuit 27 
has detected the absence of any interference 

25 waves in the received field of the receiver 22 (step 

213) . In the absence of the interference waves, the 
controller 20 supplies an interference-waves detec- 
tion completion signai through the transmitter 21 to 
the antenna 24, from which the signal is transmit- 
so. ted (step 214). 

The connection unit 1 receives the 
interference-wave detection completion signal at 
the antenna 10 and applies it to the receiver 11 
(step 107) and further to the controller 12. The 

35 controller 12, when receiving this signal, deter- 
mines whether a change-over switch 16 is con- 
nected to a hybrid circuit 17 (the wire telephone 
circuit is idle) or connected to a hybrid circuit 40 of 
the wire telephone set 4 (the wire telephone circuit 

AO 3 is not idle) (step 155). If the wire telephone circuit. 
3 is idle, then the . controller 13 sends a voice- 
circuit ON signal through the transmitter 13 to the 
antenna 14, from which this signal is radiated (step 
108) and thereafter puts the connection unit 1 in 

45 the communication mode (step 1 09). If the wire 
telephone circuit 3 is not idle, then the controller 12 
a speech snd signal through the transmitter 13 to 
the antenna 14, from which the on-hock signal is 
radiated (step 1 56), and disconnects the radio com- 

50 munication circuit of the speech channel (step 157) 
to put the connection unit 1 in an await mode (step 
158), 

The radio telephone set 2 receives either one 
of the voice-circuit ON signal and the speech end 
55 signal at the antenna 25 and sends either one of 
them to the receiver 22 and further to the controller 
20. The controller 20. when receiving the voice- 
circuit ON signal (step 215). puts the radio tele- 
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phone set 2 in the communicatable mode through 
a microphone 28 and 8f# bldacFs^eakercaaeJatep^S 
216). The controller 20. wherP receiving the speech : 
end signal (step 251), disconnects the radio com- 
munication circuit of the speech channel. (ste*p 252).. 
and activates the loudspeaker 29 to generate -a: 
busy tone therefrom (step 253) and . to put the- , 
telephone in the await mode (step 254):- • j .-. 

In this manner, according to the present - em- • 
bodiment, when the radio telephone -set 2 gives^a, 
call, the non-existence of the idle wire telephone 
circuit 3 causes a speech end signal to -be trans^ - 
mitted from the connection unit 1 to the radio 
telephone set 2, which results in' that the radio • 
communication circuit of the speech channel Is ■ . 
immediately cut off. For this reason, even if the 
wire telephone circuit 3 is occupied by the wire 
telephone set 4 attached to the connection unit 1 , 
the wasteful use of the radio communication circuit • 
can be prevented. 

Next, after the connection unit 1 and the radio 
telephone set 2 are put in the communication 
mode at the steps 109 and 216 respectively, they 
are operated according - to such flowcharts as 
shown in Fig. 3(a) and (b) respectively.. In more 
detail, the controller 12 in the connection unit 1 first 
judges whether or not the received electric field of 
the speech channel detected by the second detec- -■ 
tion circuit 18 is at a level of ■ E1 dBrxV (e.g., 0 
dBuV) orhigher (step 521) -and when the field is 
smaller than E1 sBuV, starts measuring the laspe ■ 
time. And' the controller 12 judges whether or hot 
the measured elapsed time- corresponds to the 
predetermined time T3 (step 522)., If so, then the 
controller 12 sends an out-of-communicatibn^range 
alarm signal through the transmitter .13 to the 4n-- 
tenna 14, 'from which the alarm signal is transmit- 
ted (step 523). When the received field is at a level s 
of E1 dBiiV or higher; the controller 12 judges ■ 
whether or riot the transmission of the out-of- 
communication-range ; alarm signal is stopped, (step 
524). If not stopped, then the controller 12 'sends 
an out-of-commiihication range alarm stop- signal'" 
through the; transmitter t3rto the' antenna t4 to 
radiate the signal 'from the antenna (step 525). j . 

On the other hand, the controller 20 in the- 
redio telephone set 2 determines whether or not • - 
the received electric field of the speech channel' 
detected by the second detection circuit 26 is at a 
level of E2 dBuV (e.g.. 20 dBuV, E2 > E1) or 
higher (step 621) and when the received field is 
smaller than E2 dBuV, starts the elasped time. If 
the laspe time reaches the predetermined time T1 
(step 622) then the controller causes the receiver 
to activate the loudspeaker 29 and to generate an 
alarm sound therefrom (step 623). When the mea- 
sured time does not reach the time Tl at the step 
622 or when the received field is equal to or larger 



than E2 dBuV at the step 621. the controller 20 
•ev'oo determines whether or not the receiver 22 has 
•'■•» received the out-of-communication-range alarm sig- 
nal through the antenna 25 from the connection 
. 5 unit 1 at the step 523 (step 624). The reception of 
the alarm signal at the receiver 22 causes the 
- r . controller 20 to generate the alarm sound . at the 
step 623. And after generation of the . alarm sound, 
the controller 20 measures a time (Tl + T2) longer 
io than the time T1 to determine wether or not -the 
time (T1 + T2) has expired -(step 625). Further, the 
controller 20, when having judged -the non-recep- 
tion of the out-of-communication-range alarm signal 
at the step 624, determines whether or not to have 
is received an out-of-communication-range alarm stop 
signal at the step 525 from the connection unit 1 
(step 626). If having received the alarm stop signal, 
the controller stops the generation -of the alarm 
sound from the loudspeaker 29 (step 627). If judg- 
20 ing the non-reception of the out-of-communication- 
range alarm stop signal at the step 625, then the 
controller 20 determines whether or not the re- 
ceived electric field detected by the second detec- 
tion circuit 26. restores to a level of E2 dBuV or 
25 higher (step 628). If so, the controller stops- the 
alarm sound at the step 627. . , ... 

Next, in the radio telephone, set , 2, a dialing 
. ■ -operation (step : 629) causes the controller 20 to 
' . supply a dial signal throughcthe transmitter ,21 to 
30 '■ the antenna-24 and transmit - thersignal. from the; 
-antenna (step 630). .Subsequently, ifr the ^receiver 
22 does not receive' a speech end signal . at a step 
v 527 (which will be explained later) through the 
•■ . antenna 25 from, the.. connection unit 1 (step . 632), 
35 > . then the controller 20. repeates the operations of 
■ the step 621 ^ and :the subsequent steps. An Qn- 
hook operation (step 631) or the expiration of. the 
time (T1 + T2) (step 625) causes the controller 20 
- to send the speech end signal. through the receiver 
40 21 to the antenna 24 and to transmit the signal 
i .-•' therefrom (step 633). Further, the transmission of 
: ;the speech end: signal at. the step 633 or the 
■ . reception of the speech . end signal at the step 632 
= causes the controller. 20 to- cut off the radio com- 
4s- munication circuit of the speech channel (step 634) 
■ ■'•! and to put the radio telephone in the await mode 
"• (step 635). " •..*■ 

In the' connection unit X, on-the other hand, the 
transmission of the out-bf-communication-range 
so alarm signal at the step 523 causes the controller 
12 to start measuring the predetermined time T4. 
The expiration of the time T4 (step 526) causes the 
controller 1 2 to send the speech end signal through 
the transmitter 13 to the antenna 14, from which 
55 the signal is radiated (step 527). When the receiver 
1 1 receives the dial signal at the step 630 through 
the antenna 10 from the radio telephone set 2 (step 
528). the controller 12 sends this dial signal onto 
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the wire telephone circuit 3 (step 529). And if the 
receiver 11 is not receiving the speech end signal 
at the step 633 through the antenna 10 from the 
radio telephone step 2 (step 530), then the control- 
ler 12 repeats the operations of the step 521 and 
the subsequent steps. Now, the reception of the 
speech end signal at the step 530 or the transmis- 
sion of the speech end signal at the step 527 
results in that the controller 12 disconnects the 
radio communication circuit of the speech channel 
(st p 531) and puts the connection unit 1 in the 
await mode (step 532). 

In this way, in the communication mode of the 
present embodiment, when the received electric 
field of the speech channel becomes less than El 
dBuV and less than E2 dBiiV, the connection unit 
1 and radio telephone set 2 mutually transfer the 
speech end signal therebetween to disconnect the 
radio communiction circuit. This enables the pre- 
vention of wasteful use of the radio communication 
circuit between the connection unit 1 and radio 
telephone set 2. When the out-of-communication- 
range alarm signal is transmitted from the connec- 
tion unit 1 or when the received electric field of the 
radio telephone set 2 becomes less than E2 dBuV, 
this causes the radio telephone set 2 to issue the 
alarm tone. Thus, the user of the radio telephone 
set 2 can know that the radio telephone is in a bad 
communication state and can take a proper mea- 
sure, for example, by putting the radio telephone 
closer to the connection unit 1 . 

Further, in another embodiment of present in- 
vention, two levels E3 and E4 (E4 < E3> may be 
set in the connection unit 1 so that the connection 
unit issues the out-or-communication-range alarm 
signal when the received electric field becomes 
less than E3 dBuV, whereas the unit transmits the 
speech end signal when it becomes iess than E4 
dBiiV. In this case, an alarm sound is generated in 
the radio telephone set 2 when the received elec- 
tric field of the connection unit 1 becomes less 
than E3 dBuV, and the radio communication circuit 
is forcibly cut off when the received field becomes 
less than E4 dBuV. Fig. 4 shows a flowchart of the 
present embodiment which corresponds to the 
flowchart of Fig. 3(a). in which the step 522 in the 
flowchart of Fig. 3(a) is removed and the step 533 
is modified to be one 533 in which it is judged 
whether or not the received electric field is not 
smaller than E4 dBu.V. That is, when it is deter- 
mined that the received field becomes iess than E4 
dBuV in the step 533, the connection unit gen- 
erates a speech end signal (step 527), while, if the 
field is not smaller than E4 dBiiV then the unit 
judges whether or not to have received a dial 
signal (step 528). 

Rg. 5(a) and (b) are flowcharts for explaining 
the operations of the connection unit 1 and the 



" radio tetepftuii'6. set 2 in'Crj ov-.rvt where a calling 
signal sent from th wire telephone circuit 3 is 
applied to the connection unit 1 to call the radio 
telephone 2. First, the connection unit 1 applies the 

5 calling signal from the wire telephone circuit 3 to 
the controller 12 through the change-over switch 16 
and the hybrid circuit 17. The controller 12, when 
receiving the calling signal (step 301), sets the 
transmitter 13 and the receiver 11 at a control 

70 channel (step 302). And the controller 12. when 
determining on the basis of the received electric 
field of the receiver 1 1 detected by the first detec- 
tion circuit 1 9 that the control channel is idle (step 
303), turns on the transmitter 13 and transmits a 

15 call indicator signal containing information indica- 
tive of the idle speech channel from the antenna 1 4 
through the transmitter 1 3 (step 304). 

On the other hand, the radio telephone set 2 
receives the call indicator signal from the antenna 

20 25 and applies it to the receiver 22 (step 401 ) and 
further to the controller 20. The controller 20, when 
receiving the call indicator signal, sends an answer 
signal in response to the call indicator signal to the 
transmitter 21 and further to the antenna 24. from 

2S which the answer signal is radiated (step 402). 
Thereafter, the controller 20 sets the transmitter 21 
and receiver 22 at the speech channel specified by 
the call indicator signal (step 403) and judges 
whether or not the speech channel is idle on the 

30 basis of the received electric field of the receiver 
22 detected by the first detection circuit 23 (step 
404). If the speech channel is idle, then the control- 
ler 20 sends a channel switching completion signal 
through the transmitter 21 to the antenna 24 to 

35 transmit the signal from the antenna (step 405). 

On the side of the connection unit 1 , when the 
antenna 10 receives the call-indicator answer signal 
at the step 402 transmitted from the radio telphone 
2 and applies it to the receiver 1 1 (step 305), th© 

40 controller 12 turns off the transmitter 13 and sets 
the transmsitter 13 and receiver 11 at the afore- 
mentioned idle speech channel (step 306). There- 
after, when the connection unit 1 receives at the 
antenna 1G the channel switching completion signal 

4s at the step 405 transmitted from the radio tele- 
phone 2 and applies it to the receiver 1 1 (step 
307), the controller 12 turns on the transmitter 13 
(step 308) and judges whether or not the absence 
of any interference waves in the received electric 

50 field of the receiver 1 1 (step 309). 

The controller 20 of the radio telephone set 2 
determines that the transmitter 13 of the connec- 
tion unit 1 has been lurnrfd on at the step 308 on 
the basis of the received field of the receiver 22 

55 detected by the second detection circuit 26 (step 
406). When the controller 20 determines that the 
interference-wave detection circuit 27 detects the 
absence of any interference waves in the received 
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field of the receiver 22 (step 407), the controller 
sends an interf rence-wav»vdei«:tkjns e^gtetjfogiis- 
signal through the transm.itter-21 to.the antenna 24. 
from which the signal is radiated, (step 408). 

When the connection unit 1 receives at the 
antenna 10 the interference-wave detection com-., 
pletion signal and applies it to the receiver 11 (step, .. 
310), the controller 20 judges whether or not trie 
calling signal is still sent from the wire telephone . 
circuit 3 (step 311) If the calling signal is.-still sent 
then the controller 20 sends a bell ringing, signal 
through the transmitter 13 to the antenna -14 to 
transmit the signal from the antenna (step 312). 

In the radio telephone set 2, when the antenna 
25 receives the bell ringing signal and applies it to 
the receiver 22 (step 409), the controller 20 of the 
radio telephone 2 rings a bell (not shown) to inform 
the user of the radio telephone of the presence of 
the call (step. 410). The non-reception of the bell 
ringing signal in the radio telephone 2 causes no 
ringing of the, bell (step 411). When the bell is not 
ringed at the step 41 1 , the controller 20 measures 
the predetermined time T3. The termination of the 
time T3 (step 412) causes the radio telephone to 
be put in the await mode (step 413). When the bell 
is ringed at the step 410 or when the time T3 is not 
expired at the step 412, the controller 20 judges 
whether or not the received electric field of the 
receiver 22 detected by::the second detection cir- 
cuit 26 is not smaller than E2 dBiiV.fstep 414). If 
the received field reaches ;.a level of E2 dBu.V or 
less, then the controller . 20 -measures the predeter- 
mined time T4. The expiration of the time, T4 (step 
415) causes the radio telephone to put in -the await 
mode (step 413). When the time T4 is not expired 
at the step 415 or when the- received field is not 
smaller than E2 dBHV at the, step 414, the control- 
ler 20 determines whether or' not the handset of the 
radio telephone^ has been picked; up, that i§, the 
radio telephone has been changed , to the off-hook; 
mode (step 416). The off-hookoperation causes an 
off-hook signal to "be transmitted from the antenna 
24 througtr the transmitter 21 (step 41 7). -.There- 
after, when the radio telephone set receives at the; ' 
antenna 29 a voice-Circuit ON signal, at a step 31.7 
(which will be explained later) transmitted from the? 
connection unit 1 and applies it to the receiver 22; 
(step 418), the controller 20 sets the radio tele-; 
phone set 2 in the communication mode (step 
419). In the absence of the off-hook operation at 
the step 416, the controller 20 judges whether or 
not the speech end signal at the step 352 (which 
will be explained later) is transmitted from the 
connection unit 1 through the antenna 25 to the 
receiver 22 (step 451). If the receiver 22 does not 
receive the on-hook signal, then the radio tele- 
phone set repeats the operations of the step 409 
and the subsequent steps. The determination of the 



reception of the speech end signal at the step 451 
0 j 0S , causes the controller 20 to disconnect th radio 
, F .. ■ communication circuit of the speech channel (step 
. 452) and put the radio telephone in the await mode 
5 . (step 453). 

The controller 12 of the connection unit 1. on 
, the other hand, if it is determined at the step 31 1 
that there is no calling signal sent from the wire 
telephone circuit 3, judges whether the change- 
io over switch 16 is connected to the hybrid circuit 17 
(the wire telephone circuit 3 is idle) or the switch 
16 is connected to the hybrid circit 40 of the wire 
telephone set 4 (the wire telephone circuit 3 is not 
idle) (step 351). In the case of the idle wire tele- 
15 phone circuit 3, the controller 12 judges whether or 
not the received electric field of the receiver 11 
detected by the second detection circuit 18 is not 
smaller than £1 dBixV (step 313). If the rereived 
field reaches a level of less than E1 dBuV, then the 
20 controller 12 measures the predetermined time T5 
to determine whether or not the time T5 has ex- 
pired (step 314). When the time T5 is not expired 
at the step 314 or when the received field is not 
smaller than El dBuV at the step 313, the recep- 
25 tion of the off-hook signal (at the step 417) trans- 
mitted from the radio telephone set 2 through the 
antenna 10 at the receiver 1 1 (step 316) causes the 
controller 20 to apply the voice-circuit ON signal to 
the transmitter 13 for transmission of the signal 
30 from the antenna 14 (step 317) and to put the 
connection unit 1 in the communication mode (step 
318). When the time T5 is expired at the step 314 
or when the wire telephone circuit 3 is not idle at 
the step 351, for example, due to the response of 
35 the wire telephoen 4 to the call, the controller 12 
causes the speech end signal to transmit from the 
antenna 14 through the transmitter 13 (step 352), 
the radio communication circuit of this speech 
channel to be disconnected (step 353), and the 
t^o connection -unit 1 to be put in the await mode 
(315). The . control operations ranging from the 
■■ communication mod> to; the disconnection of the 
-. .. radio communication circuit are substantially the 

; same as those shpwn in fig. 3 (a) and (b). 
, A5: In the - cordless . telephone system of the 
present embodiment, in the case where the system 
receives a call from the wire telephone circuit, the 
level of the - received electric field of the speech 
channel lower than El dBu.V and lower than E2 
so dBuV causes the connection unit 1 and radio tele- 
phone set 2 to perform mutual transfer of the 
speech end signal therebetween and to disconnect 
the radio communication circuit. As a result, the 
radio communication circuit between the connec- 
S5 tion unit 1 and radio telephone set 2 can be pre- 
vented from being wastefuily used. In addition, in 
the case where the wire telephone circuit 3 is not 
idle, this causes the speech end signal to be trans- 
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mitted from the connection unit 1 to the radio 
telephone set 2, whereby the radio communication 
circuit of the speech channel is immediately cut off. 
As a result, even when the wire telephone circuit 3 
is occupied by the wire telephone set 4 attached to 
the connection unit 1, the wastful use of the ratio 
communication circuit can be avoided. 



Claims 

1. A cordless telephone system comprising a 
radio telephone set and a connection unit con- 
nected to a wire telephone circuit and also con- 
nected through a radio communication circuit to 
said radio telephone set, for performing intercon- 
nection control between said wire telephone circuit 
and said radio telephone set, characterized in that 
there are provided: 

transmission means provided in said connection 
unit, for sending a disconnecting signal from the 
connection unit to said radio telephone set to cut 
off said raido communication circuit when a signal 
on the radio communication circuit is put in an 
unreceivable state; and 

disconnection means provided in said radio tele- 
phone set for forcibly cutting off said radio com- 
munication circuit when said disconnection means 
receives said disconnect signal. 

2. A cordless telephone system as set forth in 
claim 1 , wherein said transmission means transmits 
said disconnect signal when a received electric 
field of said radio communication circuit is reduced 
to a predetermined level or less. 

3. A cordless telephone system as set forth in 
claim 1, wherein said transmission means transmits 
said disconnect signal when the received electric 
field of said radio communication circuit is reduced 
to a predetermined level or less and kept at said 
lev I continuously for a predetermined time or 
more. 

4. A cordless telephone system comprising a 
radio telephone set and a connection unit con- 
nected to a wire telephone circuit and also con- 
nected through a radio communication circuit to 
said radio telephone set. for performing intercon- 
nection control between said wire telephone circuit 
and said radio telephone set, characterized in that 
there are provided: 

first transmission means provided in said radio 
telephone set, for sending a first disconnecting 
signal from said radio telephone set to the connec- 
tion unit when a signal on the radio communication 
circuit is put in an unreceivable state; 
second transmission means provided in said con- 
nection unit, for sending a second disconnect sig- 
nal from said connection unit to said radio tele- 
phone set when the signal on the radio commu- 



• ""nicalion cStffifis r puv!« aa i'cri. ahsivable state; 
first disconnection means provided in said connec- 
tion unit, for forcibly cutting oft said radio commu- 
nication circuit when said first disconnection means 

s receives said first disconnect signal; and 

second disconnection means provided in said radio 
telephone set, for forcibly cutting off said radio 
communication circuit when said second discon- 
nection means receives said second disconnect 

w signal. 

5. A cordless telephone system as set forth in 
claim 4, wherein said first disconnection means 
generates said first disconnect signal when a re- 
ceived electric field of said radio communication 

15 circuit is reduced to a first predetermined level or 
less, said second disconnection means generates 
said second disconnect signal when the received 
electric field of said radio communication circuit is 
reduced to a second predtermined level or less, 

20 said first predetermined level being set to be larger 
than said second predetermined level. 

6. A cordless telephone system as set forth in 
claim 4, wherein said first disconnection means 
generates said first disconnect signal when the 

25 received electric field of said radio communication 
circuit is reduced to said first predetermined level 
or less and kept at said level continuously for a first- 
set time or more, and said second disconnection 
means generates said second disconnect signai 

30 when the received electric field of said radio com- 
munication circuit is reduced to said second pred- 
termined level cr less and kept at said level con- 
tinuously tor a second set time or more, said first 
predetermined level being set to be larger than 

as said second predetermined level, said first set time 
being set to be larger than said second set time. 

7. A cordless telephone system comprising a 
radio telephone set and a connection unit con- 
nected to a wire telephone circuit and also con- 

-io nected through a radio communication circuit to 
said radio telephone set, for performing intercon- 
nection control between said wire telephone circuit 
and said radio telephone set, characterized in' that 
there are provided: 

45 first transmission means provided in said radio 
telephone set, for sending a first disconnect signal 
from said radio telephone set to the connection unit 
when a signal on the radio communication circuit is 
put in an unreceivable state; 

so second transmission means provided in said con- 
nection unit, for sending an alarm signal from said 
connection unit to said radio telephone set when 
the signai on the radio communication circuit is put 
in a first unreceivable state and for sending a 

55 second disconnect signal when said signal on the 
radio communication circuit is put in a second 
unreceivable state: 

first disconnection means provided in said connec- 
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tion unit for forcibly cutting off said radio commu- 
nication circuit when said fir#J<^js£©Angc#Qn jpggrtfb . 
receives said first disconnect signal? ; ■, : • 
means provided in said radio telephone- set, for ■ 
generating an alarm when receiving said alarm . 
signal; and 

second disconnection means provided in- said radio - 
telephone set, for forcingly cutting off said radio, 
communication circuit when said second -discon- ;> . 
nection means receives said, second ..disconnect . 
signal. 

8. A cordless telephone system as. seHorth in. . 
claim 7, wherein said first disconnection means 
generates said first disconnect signal when a re- 
ceived electric field of said radio communication . 
circuit is reduced to a first predetermined level or 
less, said second disconnection means includes 
means for generating an alarm signal when the 
received electric field of said radio communication 
circuit is reduced to a second predetermined level 
or less and also includes means for generateing 
said second disconnect signal when the received 
electric field is reduced to a third predetermined 
level or less, said. first predetermined level being 
set to be larger than said second predetermined 
level, said second predetermined level being set to 
be smallr than said third predetermined level. , 

9. A cordless telephone system as set. forth in 
claim 7, wherein , said first disconnexion means , 
generates^ said first , disconnect signal: when when 
the received electric field of said radio communica- 
tion circuit is reduced to said 'first predetermined 
level or less, and kept at said level epntinuqusly for ; 
a first set time or more, said second disconnection 
means includes alarm means for generating an 
alarm signal when when the received electric field - - 
of said radio communication, circuit, is reduced to 
said second predtermined level or less and kept at . 
said level continuously -for a second set time -or 
more and also includes means for generating said , 
second disconnect signal when the received elec- 
tric field of said radio communication circuit is 
reduced to said second predetermined level or less . 
and kept, at said level continuously for a third set 
time or more, said first predetermined level, being 
set to be larger than said second predetermined 
level, said first set time being set to be larger than 
said second set time, said second set time being ■ 
set to be smaller than said third set time. 

10. A cordless telephone system as set forth in 
claim 9, wherein said alarm means generates said 
alarm signal when the received electric field of said 
radio communication circuit is reduced to said first 
predetermined level or less and kept at the said 
level continuously for a fourth set time or more. 

1 1 . A cordless telephone system comprising a 
radio telephone set and a connection unit con- 
nected to a wire telephone circuit and also con- 
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nected through a radio communication circuit to 
.said radio telephone set, for performing intercon- 
nection control between said wire telephone circuit 
• and said radio telephone set, characterized in that 
there are provided: 

.transmission means provided in said connection 
unit for sending a disconnect signal for the connec- 
tion unit to said radio telephone set to. cut off said 
raido communication circuit when said Wire tele- 
phone circuit is put in an unusable state; and 
disconnection means provided in said radio tele- 
phone set for forcibly cutting off said radio commu- 
nication circuit when said disconnection means re- 
ceives said disconnect signal. 

12. A cordless telephone system as set forth in 
claim 11, wherein said connection unit has a wire 
telephone set and said . transmission means trans- 
mits said disconnect signal when said wire tele- 
phone circuit is connected to said wire telephone 
set. 

13. A cordless telephone system pomprising a 
radio telephone set, a connection unit connected to 
a wire telephone circuit and also connected 
through a radio communication circuit to said radio 
telephone set. for performing interconnection con- 
trol between said wire telephone circuit and said 
radio telephone set, and a wire telephone set pro- 
vided in said connection unit, characterized in that 
there are provided:, 

first transmission means provided in said radio 
telephone set, for, sending a. first disconnect signal 
; from said radio telephone set to the connection unit 
to cut off said, raido communication circuit when a 
.signal on the radio communication circuit is, put in 
,an unreceivable state or when said wire telephone 
circuit is connected ,to said wire telephone set; , 
second transmission means, provided, in said con- 
nection unit, for sending , a. second disconnect sig- 
nal from said connection unit to radio telephone set 
to cut off said , raido communication circuit .w,hen 
the signal on the radio communication circuit is. put 
in an unreceivable state; 

first disconnection means provided in said connec- 
tion unit, for forcibly cutting . off said radio commu- 
nication circuit when said first disconnection means 
receives said first disconnect signal; and 
second disconnection means provided in said radio 
telephone set for forcibly cutting off said radio 
communication, circuit when said second discon- 
nection means receives said second disconnect 
signal. 

14. A cordless telephone system as set forth in 
claim 13, wherein said first disconnection means 
generates said first disconnect signal when a re- 
ceived electric field of said radio communication 
circuit is reduced to a first predetermined level or 
less, said second disconnection means generates 
said second disconnect signal when the received 
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electric field of said radio communication circuit is 
reduced to a second predetermined level or less, 
said first predetermined level being set to be larger 
than said second predetermined level. 

15. A cordless telephone system as set forth in 5 
claim 13, wherein said first disconnection means 
generates said first disconnect signal when the 
received electric field of said radio communication 
circuit is reduced to said first predetermined level 
or less and kept at said level continuously for a first w 
set time or more, said second disconnection 
means generates said second disconnect signal 
when the received electric field of said radio com- 
munication circuit is reduced to said second pre- 
determined level or less and kept at said level is 
continuously for a second set time or more, said 
first predetermined level being set to be larger than 
said second predetermined level, said first set time 
being set to be larger than said second set time. 
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